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ABSTRACT 
 
This paper explores the causal relationship between inflation and military spending for 
group of 11 African countries. The study implements unit root procedures and 
heterogeneous panel Granger causality tests which control for cross sectional dependence 
and heterogeneity. To obtain the long run estimates for inflation and military spending, 
the study utilizes the mean group estimator proposed by Pesaran and Smith. The results 
from the heterogeneous panel causality tests reveal that inflation and military spending 
have causal influence on each other. The results from the mean group estimator also 
suggest that inflation and military spending have significantly positive impact on each 
other. The findings of this study suggest that inflation and military spending reinforce 
each other.  
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JEL: E31, H56, E51, E62 

I. INTRODUCTION  

 Since World War II, most nations, including African countries have intensified 
efforts to boost their national security. Among the commonly employed apparatus to 
accomplish this task, especially during the cold–war periods, is to increase military 
spending. Military spending must be appropriated in a national budget and the amount 
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allotted by any country towards this effort depends on how it is defined. In a simple term, 
a military budget is the portion of national budget that goes to any military-related 
expenditure. The military budget pays the salaries, trainings and health care of 
uniformed and civilian personnel, maintains arms, equipment and facilities, funds 
operations, and develops and buys new items. On a broader dimension, military 

expenditures are all current and capital expenditures of the armed forces, including peace 
keeping forces; defense ministries and other governmental agencies engaged in defense 
projects; paramilitary forces when judged to be trained, equipped and available for 
military operations, and military space activities. However, whenever military spending 
changes, it immediately provokes wide discussions and fierce debates about its national 
security’s benefits and economic impacts on the economy.  
 According to Gold (2005), some economists argue that military spending is an 
unproductive expenditure that detracts from the wealth of a nation. This view emerged 
from the fact that military spending denies private sector essential resources that could 
be employed in other productive activities. He further contends that military spending is 
an activity that needs to be analyzed in a larger context because of its ambiguous 
economic impact process. Furthermore, some economists see the military and its 
spending as a drain on the economy, especially in the form of further deprivation of the 
private sector’s key technological and managerial resources. The depletions can also be 
viewed as a drain of resources that could be utilized for investment in research and 
development, human and physical capital growth, and technological advancement.  
 Nonetheless, other economists see the expenditures as extremely beneficial to the 
economy. They argue that it will stimulate demand and technological innovations and 
promote economic growth. This view treats military budget as a source of aggregate 
demand for goods and services and, therefore, a source of economic stimulation. This 
position was one of the philosophies given by one of the renowned economists - John 
Maynard Keynes in 1936. He was of the view that government’s role is very important 
when the economy is in a recession or depression. The government should increase its 
spending to stimulate economic activity in these circumstances. Whatever benefits there 
are from demand stimulation and technological advancement, military spending is 
becoming more scrutinized by citizens of all nations. They question the large proportion 
of military spending as a fraction of GDP, inherent tax burdens associated with the 
budget, crowding out effects, and wonder if there is a possible relationship between the 
spending and increased inflation rate over time.  

Irrespective of the views adopted by different economists, there is no concrete 
consensus among them. Political scientists and policy analysts are also not sure about the 
exact nature of the relationship between military spending and inflation. To this end, this 
study attempts to empirically shed additional light on this matter in the context of select 
African countries. Specifically, this study seeks to address the question of whether 
defense spending begets inflation or vice versa. In order to accomplish this quest, the 
study applies the heterogeneous panel causality test advanced by Dumitrescu and Hurlin 
(2012). This procedure has attractive features given that it can account for both 
heterogeneity and cross-sectional dependence. To the best knowledge of the authors, this 
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approach has not been used in the literature to examine the relationship between military 
spending and inflation, at least in the context of African countries.  

The remainder of the paper is organized as follows. Following the present 
introduction, Section 2 discusses the literature review. Section 3 details the methodology.  
Section 4 displays the data and the summary statistics. Section 5 discusses the empirical 
results. Section 6 presents the conclusions and the policy implication of the study. 

 

II. LITERATURE REVIEW 

 The use of government spending as a tool to boost economic growth is not a recent 
phenomenon. For instance, John Maynard Keynes (1936) postulated that government 
spending boosts economic growth by injecting purchasing power in the economy. Keynes 
also believed that the government has the power to improve the situation of economic 
downturn through money borrowing. One reason is that the government can borrow 
money from the private sector and return the same through different spending programs. 
This mechanism does not necessarily mean that government should over expand 
spending, especially through loanable or borrowed funds. The Keynesian theory 
suggested that government spending program is just to provide a short-term boost to 
help overcome a recession or depression like-situation in the economy. The theory even 
suggested that policymakers should be ready to reduce government spending once the 
economy has recovered to prevent inflation that could result from too much economic 
growth.  
 The complex relationship between defense spending and inflation has been of 
interest to scholars and policymakers at least since after World War II. Although concern 
about the strength and form of such a relationship is not new, the interest has been taken 
up with renewed fervor, especially in the United States’ defense spending policies of 
Reagan Administration of the 1980s that attacked inflation and at the same time 
increasing defense spending to record high levels. During that era, MIT economist 
Thurow (1981), in an article in the New York Review of Books, reopened the public debate 
on the relationship between defense spending and inflation. He attacked the Reagan 
policy by asserting that the Reagan-backed increase in defense spending would be highly 
inflationary. The view that defense spending is responsible for inflation is also based on 
arguments centered on the economic nature of military goods leading to inflation as 
stated by Dumas (1977), Melman (1978), Thurow (1981), and Franko (1982). The view 
gained attraction from the point that defense and other government spending in 
comparison to other forms of economic activities are not productive. Furthermore, 
defense spending is argued to generate no additional purchasing power. The complex 
economic processes behind these views are summarized by Fallows (1981) who stated 
that defense spending is inherently more inflationary than other kinds of government 
spending.  He went further to say that the problem with military spending is that it adds 
to the demand for goods without adding to the supply. Specifically, military and non-
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military spending simply add to the demand, and do not add to supply. Also, the way 
the military procures goods and services is inflationary. Melman (1978) argued that firms 
serving the military run their businesses on a cost-maximizing basis, and that becomes a 
model for increases in costs and prices in the civilian sector as well. Because there are 
many military needs that can be supplied by only few firms, Schultze (1981) argued that 
heavy and rapid military spending can strain the industrial base by leading to bottlenecks 
and shortages.  
 Starr et al. (1984) contributed to this discussion of military spending by saying that 
many economists have expressed the views that defense spending is, of course, one of 
governmental policies most frequently linked to inflation. Furthermore, inflation is 
without question a central issue for governments throughout the world. However, Starr 
et al. (1984) also made it clear that there is no wide-spread agreement amongst economists 
regarding the existence and form of the relationship between defense spending and 
inflation. While many economists or observers argue that defense spending has clear and 
direct causal effect on inflation, there are others, including Starr, who believed that 
inflation also affects defense spending. Starr believed that not only may defense spending 
affect inflation, but inflation may also affect defense spending if thoroughly evaluated. 
Starr stated that defense spending generates greater public debt which is inherently 
inflationary. The financing of the defense spending through debts and borrowings 
certainly induces inflation. They went further to state that defense spending will also 
increase inflation through budget deficits needed to fund the spending.  
 Sahu et al. (1995) suggested that there are contentious debates on the possibility of 
defense spending affecting the overall price level in an economy. They argued that this 
could emanate from changes in aggregate demand and aggregate supply. However, on 
the demand side, rapid defense spending will contribute to increase in nominal demand 
growth. This increase can also accelerate inflation if such growth is not counteracted by 
levying tax increases or restrictive monetary policies. This sentiment was initially 
advocated by Schultze in (1981) when he expressed that although government purchases 
of goods and services create income for the producers of those goods; however, 
government does not really sell those goods back to the public. The income earned by the 
producers is not absorbed by government selling goods; rather, increased purchasing 
power is created. However, if this added purchasing power is not counteracted by 
increasing tax burdens, then inflationary tendencies will emerge in the economy. Sahu 
concluded by acknowledging that defense spending and inflation have significant 
positive relationship, and growth in the non-defense government spending does not 
cause inflation.  
 Hung-Pin Lin (2012) also weighed into the discussion by stating that for more than 
two decades, economic scholars have debated on the relationship between defense 
spending, economic growth, and improved welfare of the people. One contention is that 
defense spending may cause inflation and inhibit economic growth. The other is that 
defense spending usually withholds enormous amount of economic resources that could 
have alternative uses, thereby hindering economic growth. Lin concluded by saying that 
explicitly identifying the source of the government funding is very important. Also, 
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issuing money via collection of tax revenue rather than through budget deficit is a more 
efficient and effective means that would not create inflation and crowd out private 
investments for economic growth. Obviously, there is a positive relationship between 
government spending and inflation, but the degree of the inflationary impact can be 
reduced if the funding was done through increased tax revenue collection. Furthermore, 
if a sizable amount of the government spending is redistributed from the defense sector 
to the general public sector, there will be a promotion in social welfare as well.  
 Aiyedogbon and Ohwofasa (2014) in their study on Nigeria concluded that when 
military spending is disaggregated into capital and recurrent military spending, a 
negative relationship existed between capital military spending and inflation, but a 
positive relationship existed with recurrent military spending and inflation. They further 
stated that Atesoglu (2009) who used Factor Augmented Vector Autoregressive (FAVAR) 
model concluded that shock of real military spending has positive impact on aggregate 
output. They also stated that Looney (1989) analyzed extended possible inflationary 
impacts of military spending and suggested two possible sources of greater inflation in 
arm producing states. Military spending could result to cost push inflation because the 
military continues to reward contractors that sustain substantial inflated costs. They also 
pointed out that demand inflation could result if the economy is operating at full capacity 
before the defense spending is increased. Aiyedogbon and Ohwofasa concluded that for 
policy purposes and economic growth stimulation in Nigeria, the government should 
employ more capital military spending that does not induce inflation (negative 
relationship) as opposed to recurrent spending that has positive inflationary outcome.   
 Finally, D’Agostino et al. (2017) also addressed the issue of military spending. 
They acknowledged the fact that the debate over how military spending and its impacts 
on a country’s economy is still fierce and not over. They went further to state that the 
results of many studies conducted to understand the relationships between military 
spending, inflation, and economic growth have been mixed. They attributed these mixed 
findings to the fact that early researchers encountered various issues, ranging from 
inadequate time frames to lack of accurate and reliable country data. D’Agostino et al. 
(2017) included pre and post-cold war era periods and considered two distinct questions 
in their study ― (1) is long-run economic growth affected by military spending? and (2), 
do other types of government spending have significant impact on economic growth? In 
order to answer these questions, they divided their countries of study into different 
income levels. Their results showed a negative relationship existed between military 
spending and economic growth. Furthermore, increased military spending induced a 
slower economic growth in the long run. Specifically, they found that a 1% increase in 
military spending decreased a country’s economic growth by 9%. They also concluded 
that military spending is detrimental to the economic growth of advanced and wealthier 
nations. Not only did advanced economies experience lower economic growth as a result 
of increased military spending, the impact is even worst during periods of wars given 
that inflation rates also increased.    
 

III. METHODOLOGY 
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This paper uses the CD procedures proposed by Breusch and Pagan (1980), 
Pesaran (2004) and Baltagi, et. al. (2012) to test for cross sectional dependence within the 
panel.   The CD tests are based on the following panel expression: 

𝑦𝑖𝑡 = 𝛼𝑖 + 𝛽′𝑥𝑖𝑡 + 𝜇𝑖𝑡       (1) 
Where y represents the dependent variable, i stands for the cross-sectional dimension, t is 
the time index, xit stands for kx1 vector of independent variables, αi and βi respectively, 
are the individual intercepts and slope coefficients that can vary across panel members. 
The null hypothesis of the LM CD procedure is that Cov(uit, uij) = 0, for all t and i≠j]. The 
alternative hypothesis (H1) on the other hand involves testing that Cov(uit,ujt) ≠ 0, for at 
least one pair of i≠j.  The LM CD test statistic is given by: 

𝐿𝑀 = 𝑇∑ ∑ (�̂�𝑖𝑗
2 )𝑁

𝑗=𝑖+1
𝑁−1
𝑖=1       (2) 

Where N represents the number of cross sections, T stands for the sample size and ̂ij
is 

the correlation coefficient between the residuals obtained from individual OLS 
estimations. The LM CD test statistic is distributed as χn(n−1)/2. The LM CD test statistic 
is usually appropriate when N is small, and T is amply large. To overcome this drawback, 
Pesaran (2004) developed a scaled version of the Breusch and Pagan (1980) LM test 
statistic which can be applied even in the cases where T→∞ and N→∞.  The scaled version 
of the LM test based of the following expression: 

𝐶𝐷𝑙𝑚 = √𝑇 𝑁(𝑁 − 1)⁄ ∑ ∑ (�̂�𝑖𝑗
2 )𝑁

𝑗=𝑖+1
𝑁−1
𝑖=1       (3)                                      

The CDlm statistic is by assumption asymptotically normally distributed. It is important 
to point out that the CDlm is still valid even in the cases where either T>N or N>T. Even 
though the CDlm test can be applied even when N and T are large, it however suffers from 
size distortions when N is large, and T is small. To address this shortcoming, Pesaran 
(2004) developed the following CD test:   

𝐶𝐷 = √2𝑇 𝑁(𝑁 − 1)⁄ ∑ ∑ (𝑇�̂�𝑖𝑗
2 − 1)𝑁

𝑗=𝑖+1
𝑁−1
𝑖=1      (4) 

Pesaran (2004) maintains that the CD test a mean of zero for fixed T and N. In addition, 
Pesaran documents that the test is robust to heterogeneous dynamic models including 
multiple breaks in slope coefficients and/or error variances, if the unconditional means 
of yit and xit are time-invariant and their innovations exhibit symmetric distribution. The 
null hypothesis of the various CD procedures discussed in this study is that there is no 
cross-sectional dependence among the members of the panel.  

To determine the order of integration, the study implements the Hadri-Kurozumi 

(2012) panel unit root test (hereafter, H-K). The H-K test is valid in the cases where either 

T > N or T < N. This study adopts this procedure because it accounts for both cross-

sectional dependence and serial correlation that may be present within the panel. The H-

K test involves the usage of both the Sul-Phillips-Choi (SPC) (Sul, et al., 2005) and the Lag-

Augmented (LA) methods. Under the SPC method, the autocorrelation is corrected by 

AR (p) process using the seemingly unrelated regression (SUR) technique. However, for 

the LA method, the autocorrelation is corrected by adding one additional lag to the lag 
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length in AR (p+1) process as in Choi (1993) and Toda and Yamamoto (1995). To calculate 

the Z
SPC
A and Z

LA
A  test statistics, the following regression equation is first estimated: 

𝑦 = 𝑧𝑡𝛿�̂� + 𝑓𝑡𝛾𝑖 + 휀𝑖,𝑡      (5) 

In equation (5), zt is a deterministic term, and Ɛit is given by: 

휀𝑖,𝑡 = ∅𝑖𝑡휀𝑖,𝑡−1 +⋯+ ∅𝑖𝑝휀𝑖,𝑡−𝑝 + 𝜗𝑖,𝑡   (6) 

The Z
SPC
A and Z

LA
A statistics are respectively based on equations (5) and (6): 

 

𝑍𝑆𝑃𝐶 =
1

𝜎𝑖𝑆𝑃𝐶
2 𝑇2

∑ (𝑆𝑖𝑡
𝑊)2𝑇

𝑡=1       (7) 

𝑍𝐿𝐴 =
1

𝜎𝑖𝐿𝐴
2 𝑇2

∑ (𝑆𝑖𝑡
𝑊)2𝑇

𝑡=1       (8) 

The existence of cross-sectional dependence has implications for the H-K test. The 

Z
SPC
A  method possesses better power over the Z

LA
A  when cross-sectional dependence 

detected in the panel. However, the Z
LA
A  method is recommended when there is no 

evidence of cross-sectional dependence in the panel. The bootstrap techniques are used 

to obtain the test statistic and the appropriate p-value under the Z
SPC
A method. The 

significance of the Z
LA
A statistic is determined via the standard t-statistic. The null 

hypothesis of the H-K test is that at least one of the series in the panel is stationary. While 
the alternative hypothesis is that all the series in the panel are unit root processes.   

 
A. Panel Granger Non-Causality Tests  

To determine the direction of causality between military spending and inflation, 

the study applies the panel Granger non-causality test (HNC) advanced by Dumitrescu 

and Hurlin (2012). The HNC test has been shown through Monte Carlo simulations to 

provide unbiased results even in the presence of cross-sectional dependency. The HNC 

testing procedure comprises asymptotic and semi-asymptotic distributions. The 

asymptotic distribution is appropriate in the cases where T>N. However, the semi-

asymptotic distribution is valid in the cases where N > T.  

The Dumitrescu and Hurlin (2012) panel Granger non-causality test is based on 

the following equation: 

t,i

k

1k

kt,1
k

i
kt,1

k

1k

k

i1,1 x,yy
t,1

++ +=
=

−−

=

     (9) 

In equation (9), y and x represent two stationary series (in this study, inflation and 
military spending).  
  H0: βi = 0 ∀i = 1, 2,…………….. N     with βi = (βi(1) ……. βi(k)) (10) 

  H1: βi ≠ 0 ∀i = 1, 2,…………….. N     (11)                 

     βi ≠ 0  ∀i = N,+1, N1+2,……, N              (12) 



African Journal of Accounting, Economics, Finance and Banking Research, Vol. 12. No. 12. 2019. 
Emmanuel Anoruo, Kingsley Nwala, Ebere Oriaku, and Ngozi Oriaku 

8 
 

Under the alternative hypothesis, the HNC testing procedure allows some of the 
individual vectors (βi) to be equal to zero. The HNC test produces three average statistics 

namely W
HNC

T,N , Z
HNC

T,N and Z
HNC
N . The W

HNC
T,N  test statistic is based is given by: 

  =
=

N

1i
T,i

HNC
T,N WN

1W         (13) 

where W T,i is the individual Wald statistical values for the cross sections. The Z
HNC

T,N  average 

statistic has asymptotic distribution and is given by: 

  )KW(K2
NZ

HNC
T,N

HNC
T,N −=  T, N→∞    N(0,1)    (14) 

  









−−= ~M~
~~

)1K2T(W
iii

iii
T,i , i=1,……,N    (15) 

The ZHNC
N average statistic has semi-asymptotic distribution and is calculated as follow:  

   

)w(VarN

)W(ENW[N

Z

T,i

N

1i

1

N

1i
T,i

1HNC
T,N

HNC
N



−
=

=

−

=

−

  N →∞, N(0,1)  (16) 

The 5 percent critical values of the three average statistics ― W
HNC

T,N , Z
HNC

T,N and Z
HNC
N  are 

simulated from 50,000 replications of the benchmark model.  

 
IV. DATA AND SUMMARY STATISTICS  

The data consist of annual observations on inflation rates and military spending 

for a group of 11 African countries namely ― Botswana, Burkina Faso, Ethiopia, Ghana, 

Madagascar, Mauritius, Morocco, Nigeria, Rwanda, South Africa and Tanzania. The 

selection of the eleven countries was based on the availability of consistent data for the 

study period. The sample period runs 1977 through 2017. The data on military spending 

were retrieved from the website of the Stockholm International Peace Research Institute 

at http://www.sipri.org/databases. The data on inflation rates were retrieved from the 

World Development Indicators at http://databank.worldbank.org published by the 

World Bank. The sample countries were selected based on the availability of consistent 

data on the military spending and inflation variables during the period under study.  

Table 1: Descriptive Statistics 

Panel A: Inflation Rate 

Country  Mean  Max  Min  SD.  Kurtosis  J-Bera  Prob. 

Botswana 9.26 16.43 2.81 3.17 3.02 0.08 0.96 

Burkina Faso 4.54 29.99 -2.68 6.82 7.51 62.31*** 0.00 

Ethiopia 9.24 44.36 -9.81 10.82 5.21 17.57*** 0.00 

http://www.sipri.org/databases
http://databank.worldbank.org/
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*** and * indicate levels of significance at the 1% and 10%, respectively. 
 

Panels A and B of Table 1 display the descriptive statistics for inflation rates and 
military spending (percent of GDP), respectively. The mean values of inflation rates as 
presented in Panel A, ranged from a high of 31.42% for Ghana to a low of 4.37% for 
Madagascar. The inflation rate for Ghana (29.04%) posted the highest standard deviation 
while that of Botswana (3.17%) recorded the lowest. The Jarque-Bera statistics indicate 
that inflation rates are not normally distributed in the cases of Burkina Faso, Ethiopia, 
Ghana, Madagascar, Mauritius, Morocco, Nigeria, and South Africa. In all these cases, 
the normality assumption is rejected at the 10% level of significance. The Jarque-Bera 
statistics however, failed to reject the normality assumption in the cases of Botswana and 
Tanzania. The Kurtosis test statistics exceed 3 in the cases of Botswana, Burkina Faso, 
Ethiopia, Ghana, Mauritius, indicating that inflation rates are not normally distributed. 
Taken together, the results from both the Jarque-Bera and Kurtosis tests suggest that all 
the inflation series except for those for Rwanda and Tanzania are characterized by much 
higher distribution than the normal distribution. Panel B of Table 1 presents the summary 
statistics of the military spending series. The mean values of military spending ranged 
from a high of 4.42% for Ghana to a low of 0.23% for Morocco. Ethiopia’s military 
spending displayed the highest standard deviation of 3% while Morocco recorded the 
lowest of 0.08%. The Jarque-Bera and Kurtosis tests indicate that the military spending 
series except for those for Botswana and Ethiopia are characterized by much higher 

Ghana 31.42 122.87 7.13 29.04 6.53 49.89*** 0.00 

Madagascar 4.37 12.60 0.44 3.73 2.51 5.56* 0.06 

Mauritius 13.35 49.08 -1.70 9.85 6.52 43.57*** 0.00 

Morocco 7.45 42.00 0.52 6.56 19.90 579.06*** 0.00 

Nigeria 19.04 72.84 5.38 16.68 5.24 31.41*** 0.00 

Rwanda 7.48 19.64 -2.41 5.07 2.42 0.76 0.68 

South Africa 16.97 36.15 4.74 11.07 1.53 4.58* 0.10 

Tanzania 9.21 18.65 -0.69 4.55 2.16 1.32 0.52 

Panel B: Military Spending (% GDP) 

Botswana 3.22 4.93 1.36 0.85 2.60 0.98 0.61 

Burkina Faso 1.87 3.28 1.21 0.68 1.91 5.72* 0.06 

Ethiopia 4.42 10.28 0.66 3.00 1.75 3.46 0.18 

Ghana 0.64 1.25 0.34 0.20 3.78 5.19* 0.07 

Madagascar 4.09 6.62 2.21 1.04 3.12 5.44* 0.07 

Mauritius 1.36 2.98 0.59 0.67 3.54 9.59*** 0.01 

Morocco 0.23 0.49 0.15 0.08 4.35 16.50*** 0.00 

Nigeria 1.26 6.02 0.41 1.32 7.72 74.59*** 0.00 

Rwanda 1.50 5.51 0.55 1.20 5.62 33.59*** 0.00 

South Africa 2.55 10.11 0.71 2.28 4.88 23.41*** 0.00 

Tanzania 2.38 5.26 1.05 1.31 1.80 4.54* 0.10 
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distribution than the normal distribution. The minimum and maximum values displayed 
in Panels A and B of Table 1 show the degree of variability in inflation rates and military 
spending among the sample countries during time period under study. 

 

V. EMPIRICAL RESULTS 

In conducting a panel study, it is imperative to account for the existence of cross-
sectional dependence in the data generating process.  O’Connell (1998) suggested that 
failure to account for contemporaneous correlations between series in a panel could lead 
to the rejection of the joint unit root hypothesis. To this effect, this study tests for the 
existence of cross-sectional dependence by using the Breusch and Pagan (1980), Pesaran 
(2004) and Baltagi, et al. (2012) procedures.  

 
Table 2: Cross-Section Dependence Test Results 

 Inflation Rate Military Spending 

Test Statistic P-value Statistic P-value 

Breusch-Pagan (1980) LM 294.98***  0.00 606.00***  0.00 

Pesaran (2004) Scaled LM 22.88***  0.00 52.54***  0.00 

Baltagi, et. al (2012) Bias-corrected scaled LM 22.74***  0.00 52.40***  0.00 

Pesaran (2004) CD 13.52***  0.00 20.13***  0.00 
*** Indicates rejection of the null hypothesis of no cross-sectional dependence at the 1% level of significance. 

 

Table 2 displays the results from the various cross-sectional dependence tests. 

The results from the various CD tests suggest that the null hypothesis of no cross-

sectional dependency across the countries in the panel should be rejected at the 

conventional levels of significance. The test statistics for inflation are 294.98, 22.88, 22.74 

and 13.52, respectively for the Breusch and Pagan (1980) LM, Pesaran (2004) LM and 

Baltagi, et, al. (2012) bias adjusted scaled LM and the Pesaran (2004) CD testing 

procedures. These test statistics are statistically significant at the 1 percent level of 

significance. For the military spending variable, the CD test statistics 606.00, 52.54 52.40 

and 20.13 are statistically significant at the 1 percent level. These statistics reject the null 

hypothesis of no cross-sectional dependence among the military spending variables in the 

panel. Taken together, these results suggest that the null hypothesis of no cross-sectional 

dependence should be rejected. These results suggest that shocks to either inflation rates or 

military spending in one of the sample countries can be easily transmitted to the other 

countries in the panel. 

 

Table 3: Panel Unit Root Test Results 
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 Inflation Rate Military Spending 

Method Statistic P-value Statistic P-value 

Panel A: Breitung and Das (2005)  

tols -2.44***  0.01 -1.63**  0.05 

trob -2.10**  0.02 -2.07**  0.02 

Panel B: Moon-Perron (2004) 

𝑡𝑎
∗  -5.17*** 0.00 -3.91*** 0.00 

𝑡𝑏
∗ -2.54*** 0.01 -3.23*** 0.00 

Panel C: Hadri-Kurozumi (2012) Panel Unit Root Tests 

𝑍𝐴
𝑆𝑃𝐶  0.95 0.17 0.12 0.45 

𝑍𝐴
𝐿𝐴 0.23 0.41 2.87# 0.00 

***, **, and * indicate rejection of the null hypothesis of a unit root process at the 1%, 5%, and 10% level, 

respectively. 
 # indicates rejection of the null of the null hypothesis of stationarity at the 1% level of significance for the 
Hadri-Kurozumi panel unit root test 
 
.   

 To account for the presence of cross-sectional dependencies in the panel, the study 

implements three different panel unit root tests including the Hadri and Kurozumi 

(2008), Breitung and Das (2005) and Moon and Perron (2004) procedures. The results from 

these panel unit root tests are presented in Table 3. The results from the Breitung-Das and 

Moon-Perron procedures indicate that the null hypothesis of a unit root should be 

rejected at least at the 5% level of significance. Similarly, the results from the Hadri-

Kurozumi tests suggest that the null hypothesis of stationarity should not be rejected, 

except for the results from the Z
SPC
A test for military spending. The test statistics 0.95 (p-

value =0.17) and 0.23 (p-value =0.41) respectively, for Z
SPC
A and Z

LA
A are statistically 

insignificant in the case of inflation rates, suggesting the acceptance of the null hypothesis 

of stationarity. For the military spending variable, the result from the Z
SPC
A (stat=0.12, p-

value = 0.45) procedure rejects the null hypothesis while that from the Z
LA
A  (stat=2.87, p-

value=0.00) accepts the stationarity hypothesis. The result from the Z
SPC
A test is the most 

appropriate for this study due the presence of cross-sectional dependence in the panel. 

 

 
 
 
Table 4: Granger Causality Test Results 

 INFL ↛ MLS MLS ↛ INFL 

Panel A: Individual Statistics of Panel Granger-Causality Tests 

Country Stat p-value Stat p-value 
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Botswana 5.79* 0.07 3.11 0.23 

Burkina Faso 0.22 0.89 2.21 0.34 

Ethiopia 2.55 0.29 1.48 0.49 

Ghana 1.33 0.52 1.81 0.41 

Madagascar 0.08 0.96 4.20 0.14 

Mauritius 7.73** 0.03 0.69 0.71 

Morocco 13.01*** 0.00 4.29 0.13 

Nigeria 0.62 0.74 0.50 0.78 

Rwanda 2.59 0.29 2.24 0.34 

South Africa 5.20* 0.09 21.42*** 0.00 

Tanzania 6.47** 0.05 16.48*** 0.00 

Panel B: Dumitrescu-Hurlin Panel Non-Granger Panel Causality Test Results 

W
HNC  4.15*** 0.00 5.31*** 0.00 

Z
HNC
NT  3.56*** 0.00 5.49*** 0.00 

Z
HNC
N  2.96*** 0.00 4.67*** 0.00 

***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. The values in parentheses show 
t-stat values. The approximated critical values for the average statistics are computed from Equation (30) 
of Dumitrescu and Hurlin (2012) for the case K=1. The simulated critical values are computed via stochastic 
simulations with 50,000 replications.  

 

 Panel A of Table 4 displays the Granger causality test results for individual panel 
members. The results show evidence of causality running from inflation to military 
spending in the cases of Botswana, Mauritius, Morocco, South Africa and Tanzania. The 
test statistics 5.79, 7.73, 13.01, 5.20 and 6.47, respectively for Botswana, Mauritius, 
Morocco, South Africa and Tanzania are statistically significant at least at the 10 percent 
level. However, the results indicate that causality also runs from military spending to 
inflation in the cases of South Africa and Tanzania. However, for Botswana, Mauritius 
and Morocco, inflation leads military spending. The test statistics 21.41 and 16.48, 
respectively for South Africa and Tanzania are statistically significant at the 1 percent 
level. Taken together, these results provide evidence of bidirectional causality between 
inflation and military spending in the cases of South Africa and Tanzania. In other words, 
inflation and military spending reinforce each other in South Africa and Tanzania. The 
results in Table 4A further show that inflation and military spending do not have causal 
influence on each other in the cases of Burkina Faso, Ethiopia, Ghana, Madagascar, 
Nigeria and Rwanda. These results imply that inflation and military spending do not 
have implications for one another in Burkina Faso, Ethiopia, Ghana, Madagascar, Nigeria 
and Rwanda. It is important to point out that the results for individual Granger causality 
tests are based on limited number of observations and as such may not be reliable as their 
panel counterparts.   

To control for cross-sectional dependence, the study uses the Dumitrescu and 
Hurlin (2012) heterogeneous panel causality to ascertain causal relationship between 
military spending and inflation. The results from the Dumitrescu-Hurlin heterogeneous 
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panel causality tests are presented in Panel B of Table 4. The test statistics 4.15 (p-value = 
0.00), 3.56 (p-value = 0.00) and 2.96 (p-value = 0.00), respectively forW

HNC , Z HNC
NT  and Z

HNC
N

suggest that the null hypothesis that inflation does not Granger-cause military spending 
should be rejected at the 1 percent level.  Equally, the test statistics 5.31 (p-value = 0.00), 
5.49 (p-value = 0.00) and 4.67 (p-value = 0.00), respectively forW

HNC , Z
HNC
NT  and Z

HNC
N  

indicate that the null hypothesis that military spending does not Granger-cause inflation 
should be rejected at the 1 percent level of significance. Taken together, the results 
provide supportive evidence of bidirectional relationship between inflation and military 
spending for the sample countries. The finding of bidirectional causality between 
inflation and military spending is consistent with Starr, et al (1984) who found similar 
results for France and Federal Republic of Germany. 
 
Table 5: Mean Group Estimation Results 

 
Effect of Military Spending on 
Inflation 

Effect of Inflation on Military 
Spending 

Panel A: Individual Estimation Results 

Country coef. s.e. t-stat p-value coef. s.e. t-stat p-value 

Botswana 0.94* 0.58 1.63 0.10 0.07* 0.04 1.63 0.10 

Burkina 
Faso 3.33** 1.52 2.19 0.03 0.03** 0.02 2.19 0.03 

Ethiopia -0.96* 0.56 -1.72 0.09 -0.07* 0.04 -1.72 0.09 

Ghana 40.05* 22.62 1.77 0.08 0.00* 0.00 1.77 0.08 

Madagascar 3.20 2.29 1.40 0.16 0.01 0.01 1.40 0.16 

Mauritius 48.64*** 9.64 5.05 0.00 0.01*** 0.00 5.05 0.00 

Morocco 2.96*** 0.33 9.08 0.00 0.23*** 0.03 9.08 0.00 

Nigeria -1.16 2.02 -0.57 0.57 -0.01 0.01 -0.57 0.57 

Rwanda 1.38** 0.64 2.16 0.03 0.08** 0.04 2.16 0.03 

South Africa 2.85*** 0.31 9.06 0.00 0.24*** 0.03 9.06 0.00 

Tanzania 1.74** 0.73 2.39 0.02 0.07** 0.03 2.39 0.02 

Panel B: Mean Group Estimation Results 

MG 9.36* 5.27 1.78 0.08 0.06** 0.03 2.08 0.04 
***, **, and * indicate significance at the 1%, 5%, and 10% level respectively. Coe= coefficient estimate and s.e. = standard 
error 

 

 The Granger causality test is designed to determine the direction of causality but 
not to provide the coefficient estimates of the variables in model. Consequently, this 
study utilizes the mean group estimator developed by Pesaran and Smith (1995) to obtain 
the long-run coefficients with respect to inflation and military spending. Table 5 displays 
the estimates from the mean group estimator developed by Pesaran and Smith (1995). 
Panel A of Table 5 presents the estimates for individual panel members. The results show 
that the effect of military spending on inflation and vice versa varied from country to 
country. The results indicate that military spending and inflation have significantly 
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positive effect on each other in the cases of Botswana, Burkina Faso, Ghana, Mauritius, 
Morocco, Rwanda, South Africa and Tanzania. However, for Ethiopia, military spending 
and inflation have significantly negative impact on each other. For Madagascar and 
Nigeria, military spending and inflation have statistically insignificant influence on each 
other. However, the results for the individual should be taken with caution as they are 
obtained from the single equations with limited number of observations. Panel B of Table 
5 displays the estimates from the mean group estimator. The results show that military 
spending and inflation have significantly positive effect on each other. For example, in 
the equation for military spending equation, the coefficient on inflation (0.06) is positive 
and statistically significant at the 5 percent level. This implies that on average, a unit 
increase in inflation will increase military spending by approximately 0.06. Similarly, on 
average, a unit increase in military spending enhances inflation by roughly 9.36 units. 
Taken together, the results from this study indicate that military spending and inflation 
reinforce each other. It can be deduced from these results that military spending is 
inflationary.  
 

VI. SUMMARY AND IMPLCATIONS 

This paper has examined the causal relationship between inflation and military 
spending for group of 11 African countries using the heterogeneous panel causality tests 
developed by Dumitrescu and Hurlin (2012). The study time period runs from 1977 
through 2017. The study begins by testing for the presence of cross-sectional dependence 
in the panel by implementing several procedures including those proposed by Breusch 
and Pagan (1980), Pesaran (2004) and Baltagi, et. al. (2012). To determine the order of 
integration for inflation and military spending, the study applied the Breitung-Das, Hadri-
Kurozumi and Moon-Perron panel unit root tests; all account for the presence of cross-
sectional dependence. The study utilized the heterogeneous panel causality tests 
advanced by Dumitrescu and Hurlin (2012). Finally, to obtain the long run estimates of 
inflation and military spending, the study used the mean group estimator proposed by 
Pesaran and Smith (1995). 

The results from the various cross-sectional dependence tests reveal that there is 
evidence of cross-sectional dependence in the panel. The results from the panel unit root 
tests suggest that inflation and military spending are stationary processes. The results for 
individual countries show that causality runs from inflation to military spending in the 
cases of Botswana, Mauritius, Morocco. For South Africa and Tanzania, the study finds 
evidence of bidirectional causality between inflation and military spending. For Burkina 
Faso, Ethiopia, Ghana, Madagascar, Nigeria and Rwanda, the study finds that inflation 
and military spending are independent; as they have no causal effect on each other. 
However, the causality test results for individual countries should be taken with a caveat, 
as they may have been obtained using limited number of observations.  

The main finding of this study based on the results from the heterogeneous panel 
causality tests is that inflation and military spending have causal influence on each other. 
In other words, inflation and military spending have feedback relationship. The results 
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from the mean group estimator indicate that inflation and military spending have 
significantly positive effect on each other. From policy perspective, the authorities should 
be cognizant of this relationship as policies aimed at curbing inflation may also be 
consequential for military spending and vice versa. Simply put, the findings of this study 
highlight the need for the authorities in the sample countries to curtail military spending 
in order to bring inflation under control and vice versa. However, this study is not 
without limitation. Data availability on military spending presented the greatest 
challenge; and hence only 11 African countries with consistent data were included in the 
study.  

It would be interesting to undertake further analysis on the relationship between 
inflation and military spending to enrich the literature on this important subject. One 
path forward would be to include additional African countries in the sample and apply 
different panel Granger causality tests to ascertain whether the results from the present 
study will continue to hold in the future. Another avenue would be to undertake time 
series analysis for individual African countries. However, a study of this nature will 
depend on the availability of data, especially those on military spending. Nevertheless, 
developments in African databases will make such a study possible in the future.  

REFERENCES 
 

1. Aiyedogbon, J. O. and Ohwofasa, B. O. (2014) Impact of Military Expenditure on 
Inflation in Nigeria 1980-2012, Review of Arts and Humanities, 3: 2, 1-17. 

 
2. Atesoglu, H.S. (2009) Defense Spending and Aggregate Output in the United 

States, Defense and Peace Economics, 20: 1, 21-26. 
 

3. Baltagi, B. H, Feng, Q., and Kao, C. (2012) A Lagrange Multiplier Test for Cross-
Sectional Dependence in a Fixed Effects Panel Data Model, Journal of the 
Econometrics, 170, 164–177. 

 
4. Breitung, J. and Das, S. (2005) Panel Unit Root Tests Under Cross-Sectional 

Dependence, Statistica Neerlandica, 59: 4, 1-20.   
 

5. Breusch, T., and Pagan, A. (1980) The Lagrange Multiplier Test and its 
Application to Model Specification in Econometrics, Review of Economic 
Studies, 47, 239–253. 

 
6. Choi, I. (1993) Asymptotic Normality of the Least-Squares Estimates for Higher 

Order 
Autoregressive Integrated Processes with Some Applications, Econometric 
Theory, 
9, 263-282. 

 



African Journal of Accounting, Economics, Finance and Banking Research, Vol. 12. No. 12. 2019. 
Emmanuel Anoruo, Kingsley Nwala, Ebere Oriaku, and Ngozi Oriaku 

16 
 

7. D’Agostino, G., Dunne, J. P. and Pieroni, L. (2017) Does Military Spending Matter 
for Long-Run Growth? Defense and Peace Economics, 28:4, 1-8. 

 
8. Dumas, L. J. (1977) Economic Conversion, Productive Efficiency and Social 

Welfare, Peace Research Reviews, 7, 7-52. 
 

9. Dumitrescu, E. and Hurlin, C. (2012) Testing for Granger Non-causality in 
Heterogeneous Panels, Economic Modelling, 29:4, 1450-1460. 

 
10. Fallows, J. (1981) Defense, Taxes and Budget, Atlantic, August: 7-8.  

 
11. Franko, P. (1982) The Hiding Cost of Defense Spending, University of Notre Dame, 

Ad. Hoc. Committee for Prevention of Nuclear War. (mimeo). 
 

12. Gold, D. (2005) Does Military Spending Stimulate or Retard Economic 
Performance? Revisiting an Old Debate, International Affairs Working Papers 
2005-01. 

 
13. Hadri, K. and Kurozumi, E. (2012) A Simple Panel Stationarity Test in the 

Presence of Serial Correlation and a Common Factor, Economics Letters, 115, 31-
34. 

 
14. Hung-Pin, L. (2012) Does Defense Spending Surprise Long-Run Inflation, 

Economic Growth and Welfare? Economics Bulletin, 32:1,1020-1031.  
 

15. Keynes, J.M. (1936) The General Theory of Employment, Interest and Money, 
Textbook  
published by Harcourt-Brace and World Inc., New York.  

 
16. Looney, R.E. (1989) Impact of Arms Production on Income Distribution and 

Growth in the Third World, Economic Development and Culture Change, 38: 1, 
147-151. 

 
17. Melman, S. (1978) Inflation and Unemployment as Products of War Economy, 

Peace Research Reviews, 7, 17-52. 
 

18. Moon, H. R. and Perron, B. (2004) Testing for a Unit Root in Panels with 
Dynamic Factors, Journal of Econometrics, 122, 81–126. 

 
19. O`Connell, P.G.J. (1998) The Overvaluation of Purchasing Power Parity, Journal of 

International Economics, 44, 1-19. 
 



African Journal of Accounting, Economics, Finance and Banking Research, Vol. 12. No. 12. 2019. 
Emmanuel Anoruo, Kingsley Nwala, Ebere Oriaku, and Ngozi Oriaku 

17 
 

20. Pesaran, M. H. (2004) General Diagnostic Tests for Cross Section Dependence in 
Panels, 
University of Cambridge, Faculty of Economics, Cambridge Working Papers in 
Economics No. 0435. 

 
21. Pesaran, M. H. and Smith, R. P. (1995) Estimating Long-Run Relationships from 

Dynamic Heterogeneous Panels, Journal of Econometrics, 68, 79–113.   
 

22. Sahu, A. P., Payne, J. E., and Kleiman, R.T. (1995) Defense, Nondefense 
Expenditures, and Inflation: An Empirical Analysis, Quarterly Journal of Business 
and Economics, 34: 1, 14-24. 

 
23. Schultze, C. I. (1981) Economic Effects of the Defense Budget, Brookings Bulletin, 

18, 1-5. 
 

24. SIPRI (2017a) SIPRI Definition of Military Expenditure, Stockholm International 
Peace Institute. Available from: https://www.sipri.org/databases/milex 
[Accessed 8th January 2019]. 

 
25. Starr, H., Hoole, F. W., Hart, J. A., and Freeman, J. R. (1984) The Relationship 

between Defense Spending and Inflation, The Journal of Conflict Resolution, 28:1, 
103-122.  

 
26. Sul, D., Phillips, P.C.B. and Choi, C.Y. (2005) Pre-whitening Bias in HAC 

Estimation’, Oxford Bulletin of Economics and Statistics, 67, 517-546. 
 

27. The World Bank Development Indicators. Available from:  
28. World Bank, 

https://databank.worldbank.org/data/reports.aspx?source=world-
development-indicators [Accessed 8th January 2019]. 

 
29. Thurow, L. C. (1981) How to Wreck the Economy, New York Review of Books: 

May 14, 3-25. 
 

30. Toda, H.Y. and Yamamoto, T. (1995) Statistical Inference in Vector 
Autoregressions with Possibly Integrated Processes, Journal of Econometrics, 66, 
225-250. 

https://databank.worldbank.org/data/reports.aspx?source=world-development-indicators
https://databank.worldbank.org/data/reports.aspx?source=world-development-indicators

